(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

i uifi iiiiiiii ii miii inn iiiii inn mi i n m inn nm mu nn mn im mim hh mi H |, 



(19) World Intellectual Property 
Organization 
International Bureau 



(43) International Publication Date 
6 January 2005 (06.01.2005) 



(21) International Application Number: 




PCT 



(10) International Publication Number 

WO 2005/001285 A2 



F04B 



PCT/US2004/020325 
(22) International Filing Date: 24 June 2004 (24.06.2004) 

(25) Filing Language: Eng]ish 

(26) Publication Language: English 



(30) Priority Data: 

60/482,633 



26 June 2003 (26.06.2003) US 



(71) Applicant (for all designated States except USh THE 
GORMAN-RUPP COMPANY [US/US]; 305 Bowman 
Street, Mansfield, OH 44901 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only )i REYNOLDS, Steven 
M. [US/US]; 1175 Harlan Road, Luca, OH 44843-9702 
(US). 

(74) Agent: HLAVKA, John, R.; Watts Hoffmann Co., L.P A 
P.O. Box 99839, Cleveland, OH 44199-0839 (US). 



(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG AL AM 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA CH CN 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES Fl' 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS JP 'ke' 

MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM PG 

™ ™' ^ RO> RU ' SC> SD ' SE - SG ' SK ^ SL, SY, TJ, TM, 
TO TR, TT, TZ, UA, UG, US, UZ. VC, VN, YU, ZA, ZM, 
^ w. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW GH 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,' ZM 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ TM)' 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE ES Fl' 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT RO SB SI 

X,"^ ° API (BF ' BJ ' CF ' C °' a > CM ' GA ' ON, Gq! 
GW, ML, MR, NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



IT) 
00 



o 



the discharge an d s„ ction strokes of me 

the chamber that divides the chLber into . puSdl^S .^,2^* havmg a flexible diaphragm supported within 
communication of pressurized fluid i e air to ,Z ™Zfi T T a A p " m ^« e chamber. The pump control module controls the 
bracket that is also secured to the dt^gm ^TL^mclu^ " * * h ™ « « 

with the diaphragm. A direction conL valve SH^^SKS^t'T^ ^ ^ S elnt 

to a retraction chamber forming part of the SoTSn^TSSS T * PUmp,ng Chamber durin S a disc harge stroke and 

control va!ve. Firstand second J5 of sLt SSS seTSJ .2^25^ foT^ ^ ^ 00,1,10,5 ^ directi °" 
signals to the detent valve to shift an element wito ^tenT^l h°T ^" ^^^^^^^y^suie differential 
detent valve produces attendant changes in state Se dlSS loZ^Z" A^T™' ^"f ° f *" * S ™ nt ta * e 
the direction control valve and detent valve are used to JE th flu£ « ™ T SVTT regU,at0rS l0Cated downst **n of 
and the fluid pressure app.ied to the retraction dSZdSj * SSTi^Lff JL^ ^ phragm d - ng . dischargfi ^ 
Pressun^fluidtodischargestrekechamberformingpanofm^ 



n nnmnOWL APPLICATION P1BUSHED mDER THE PATENT COOPERATION TREATY (PCT, 

llllllllllllllllillllllllllllllllllllllllllllllllll 



(19) World Intellectual Property 
Organization 
International Bureau 




(21) International Application Number 



PCT/US2004/020325 
24 June 2004 (24.06.2004) 
English 
English 



(22) International Filing Date; 

(25) Filing Language: 

(26) Publication 

Language: 
(30) Priority Data: 

60/482,633 26 June 2003 (26.06.2003) US 

(71) Applicant (for all designated States except US): THE 

^f!^ N "^ pp ^ OMPANY [US/US ^ 305 B ~ 

street, Mansfield, OH 44901 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): REYNOLDS, Steven, 



(74) £™ ^r,o VKA ' J ° hn ' R - ; Watts Hoffma ™ Co., L.P.A 
P.O. Box 99839, Cleveland, OH 44199-0839 (US)! 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG AL AM 

c6 cr cnr^n^ BR ' BW - * Y ' ' C ^ CN,' 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC EE EG ES FT 
GB, GD, GE, GH, GM, HR, HU, ID, £ IN IS WW 

MG, MK, MN, MW, MX, MZ, NA, NI, NO NZ OM PG 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL.S Y £f m 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM.' 

(84) Designated States (unless otherwise indicated, for every 
tana of regional protection available): ARIPO fBW OH 
GM KE, LS, MW, MZ, NA, SD, SL, S^ VG, g 
ZW), Eurasian (AM, AZ, BY. KG, KZ, MD, RU, TJ, TM), 




00 

t-H , ? 

o 




Sut (iTfor ^ ^S™*? PUmP aSSCmbly inc,udi "8 a -ntxol 

StoVmHo tH ? diSCh3rge and SUcdon stroke * of *e 
diaphragm (16). The diaphragm divides a pump chamber into pumping 

and a pumpage chamber. The pump control module conS the 

communication of pressurized fluid to the pumping chaLbT A fluW 

A T atOT indUdeS a " ***** TOd ( 50a > *S « 

me oumofnTch K^ " C ° ntrol ^ (?4) direCtS fluid P re "^ to 
the pumpmg chamber dunng a dischaige and to an actuator retraction 
chamber dunng suction. An intennediate or detent vaTve contoh a 
direction control valve. End of stroke sensors sense the actuXa rod 
movement and apply pressure differential signals to toelteTZsurt 
regulator (72a, 72b) adjust the fluid pressure applied to tne diapSm 

ch U ZL a d Charge ^ ^ flUid PreSSU1E a PP« ed to the re£cS 
chamber dunng retraction. An optional port feeds pressurized floirf Z 
an actuator discharge stroke chamber during the diXge^L 
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